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An Jn+1 

Hence generally a^^+ij^ifc }-«»-«. 

Also solved by B. F. YANSBY. 

PROBLEMS. 

70, Proposed by S. A. CALDERHEAD, A. B., Professor of Mathematics, Carry University, Pittsburg, 
Pennsylvania. 

Given ^a+x-\-^a^i-= s -¥T~ to find x. 

71. Proposed by F. P. HATZ, D. So., Pb. D„ Professor of Mathematics and Astronomy in Irving College, 
Meehanicaburg, Pennsylvania. 

When *=0, find the the limit of the expression 

i — r.\L 



\m-*- x; \m+ xj 



GEOMETRY. 



Conducted by B. F. FINKEL, Springfield, Mo. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

54. Proposed by I. J. SCHWATT, Pb. D„ University of Pennsylvania, Philadelphia, Pennsylvania. 

Prove geometrically : 

If through the center of perspective D of a given triangle ABC and its 
Brocard triangle A'B'C be drawn straight lines so as to pass through S„, St, and 
S c (S„, St, and S e are the middle points of the sides BC, AC, and AB of the tri- 
angle ABC) and if S a A , is made equal to DS a , S 6 /)» equal to DS ft , and S C D 3 equal 
to DS C then are (1) the figures D t O'AO, D^'BO and D 3 0'CO parallelograms (0 
and 0' are Brocard's points), (2) the triangles D t D t D 3 and ABC are equal, and 
(3) D t A, D t B, and D 3 C intersect in S, (S is the middle point of Off). 

Solution by S. B. M. ZEER, A. M., Pb. D., Professor of Mathematics and Applied Science, Texarkana Col- 
lege, Texarkana, Arkansas-Texas. 

Since AC, DD t and BC, DD t bisect each other the quadrilaterals ADCD t 
and J5DCD, are parallelograms, and AD S , BD t both being equal and paral- 
lel to DC are equal and parallel to each other. Hence ABD, D t is a parallelo- 
gram and AB is equal and parallel to D t D t . Similarly, AC is equal and par- 
allel to D,I>3, and BC is equal and parallel to D t D s . 

.'. Triangle ABC is equal to triangle D, DgZ) g . Also AD X , BD t , and 
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CD Z intersect at the same point. For BD t and CD S bisect each other, also BD* 
and AD X bisect each other. 

.■. BD 2 , AD, , and CD 3 bisect one 
another in the same point. Since tri- 
angle £DC=triangle D 3 AD 2 , DD a =the 
perpendiculer distance from A to D 2 D % . 

Draw AH, 00 a , 0'0' a , DD a per- 
pendicular to BC ; then the point of inter- 
section of the three lines AD, , BD 2 
is distant from BC, h(AH-DD a ). 



' s ) C.Ds 




DD„ 



26 ? c 2 .a 



a(a*b i +a*c t + 6 s c s )' 
2 -A 



(Schwatt's Curves, p. 10). 



AH.a = 2& 



AH = 



AH-DD a 



A.a(b*+c*) 



O0 a +O'0' a 



(a ! 6 ! +a*c 8 + &*<:*) 



(Schwatt's Curves, p. 9). 



.-. AD i} BD S , CD 3 intersect at the mid-point of 00'. 
.-. Since AD U 00'; BD 2 , 00'; CD^, 00' all bisect one another, 
quadrilaterals AOD t O', BOD. 2 0', C0D 3 0' are parallelograms. 
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55. Proposed by FREDERICK R. HONET, Ph. B., New Haven, Connecticut. 

Let ab and cd be respectively the major and minor axes of an ellipse, and let « be the 
angle which a diameter Ih forms with the major axis; it is required to find the length of 
this diameter. 

I. Solution by the PROPOSER. 

Solution. Draw the semicircle afb on the diameter ab. Produce cd to/, 
and draw the tangents to the ellipse and the cir- 
cle parallel to ab at the points d and/ respective- 
ly. Produce Ih to intersect de at e. Draw eg 
perpendicular to ab intersecting fg at g. Draw 
go intersecting the semicircle at it. Draw kh 
perpendicular to ab intersecting oe at h one ex- 
tremity of the diameter Ih. 

Analysis. The semiellipse adb may be 
considered as the projection on the plane of the 
paper of the semicircle afb, the latter being 
revolved about the diameter ab into a position 
when /is projected at d. The tangent fg which 
is parallel to ab is projected at de also parallel to ab. The points e and" h are re- 
spectively the projections of g and k. Since the projection of every point on the 




